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Servonechanisms Laboratory 
Massachusetts I n s t i t u t e of Technology 
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SUBJECT: BI-WEEKLY REPORT. JULY 8 . 1949 
1.0 CJN£RAL 
(V. 0. Welchman) 
At present , C. R. Wieser and 1 are trying to c o l l e c t background 
information on a l l matters that af fect the problem of a ir t r a f f i c 
control . V i s i t s ( in f ine weather) to central control and tower 
control at Boston and La Quardia Airports have been very helpful , 
as was a discussion with a representative of American Air l ines . We 
are beginning to discover where to go for further information but 
at present the picture i s somewhat confused, and i t i s too early to 
attempt an a n a l y s i s . The general theory of the present method of 
en route control i s becoming f a i r l y c lear but i t only becomes f u l l y 
operative under bad weather conditions and we have not yet seen how 
i t works out in prac t i ce . Tower control i s not nearly so easy to 
understand because i t seema to depend on the ingenuity of an experi -
enced control ler more than on a theoret ica l system. The communica-
t ions picture i s complicated by the fact that except in the tower 
control areas the contro l lers do not have direct communication with 
a i rcra f t . Each a i r l i n e handles en route com tun!cations with i t s 
own a i r c r a f t , while contact with other a ircraft has to be made by 
means of the voice f a c i l i t i e s of the radio ranges that are used for 
navigation. The method of c o l l e c t i o n and d i s tr ibut ion of weather 
data and the way in which the data are applied require further study. 
At present , we understand that the a i r l i n e s have t h e i r own weather 
reporting organisations because the central reporting system i s too 
slow. This may wel l be a f i e l d for a computer. So far , we have 
come across three main conceptions of t r a f f i c control systems based on; 
1 . Estimated time of arrival at certain f i x e s . 
2 . Occupancy of f ixed blocks. 
3 . Enabling or. pircraft to see neighboring a i rcra f t and to be 
seen by them, 
From what we have heard so far i t rather seems that , although various 
systems suitable for rn route control have been suggested, no s a t i s -
factory system of sequencing a ircraf t in the f inal approach area has 
yet been proposed that would be capable of landing a ircraf t at half -
minute in terva l s on a s ing le runway. 
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1.0 GENERAL, (continued) 
(P. Franklin) 
Worked on timing schedules for arrival at a 6ingle glide path. 
A method of controlling the variable velocity of a rotating beam 
emitting signals over a narrow sector was described in M-2010, 
(C. R. Wieser) 
Visits have been made to the air traffic control centers and 
airport control towers at East Boston Airport and La Ouardia. The 
principal functions of en route control are carried out by human 
operators with the aid of posting boards, which are used to record 
the identity, altitude, destination, speed, and estimated time of 
arrival of an aircraft at a f ix . Since the routes generally involve 
many intersections, a complete check on the safe routing of an air-
craft requires an interchange of Information between operators. 
This situation makes the safe routing problem diff icult and prevents 
the effective use of an Increased number of operators in speeding 
up control. 
In the case of La Ouardia Tower, the control functions are di-
vided among several controllers, who handle ground (taxi) traff ic , 
final (visual) approach, in i t ia l approach, and OCA radar. Here 
a;ain, close coordlnntlon among these operators i s required, 
Simulated approaches by ILS and OCA were observed. These systems, 
while valuable navigation aids, do not contribute directly to the 
problem of control. 
The La Ouardia Tower i s equipped with an approach control inter-
lock system and computer built by the General Railway Signal Company. 
The interlock system presents through a system of l ights a picture 
of the assigned and occupied altitude levels in the stack. This 
presentation, which i s shown In the tower and in the control center, 
ass ists In handling traffic by supplementing the overloaded channels 
of aural comnunleaticn with visual communication. In addition, the 
machine keeps an up-to-date record of etack and approach occupancy 
and Is used to compute the flight pattern from the lower stack level 
to the ILS beam. 
The General Railway Signal Company fixed block system for traffic 
control has been encountered, but not yet studied. This system 
will be studied further, particularly in regard to i t s application 
In the terminal area. 
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1.0 B B B i j 
(Alan J. Perils) 
Detailed coding f.6 in progress of a "non-cooperative aircraft" 
surveillance system for obtaining aircraft positions in an air 
traffic net. This wil l be followed by consideration of, f i r s t the 
"co-operative" system, and then by arbitrary mixed syetemso 
(A. Orden) 
A study was begun on scheduling the approach of aircraft to 
an airport. Several models of airlane geometry near the airport were 
set up and discussed vlth other members of the group. A method of 
scheduling using a digital calculator is being worked out for one of 
the geometrical modelti. 
(D. R. Israel) 
I have studied the physical problems and considerations of a 
"private l ine". Part of my time has been spent in reading various 
reports on phases of the air traffic control problem. Some work 
has been done on the coding of a radar information correlation 
problem. The variable speed antenna for the "private line" (see 
M-2010) i s now being coded. 
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